Resumo Mudanças hormonais em mulheres climatéricas podem afetar o sistema vestibular, porém, não está claro na literatura se a presença da disfunção vestibular associada ao climatério está relacionada à pior qualidade de vida. O objetivo deste artigo é analisar a relação entre disfunção vestibular e qualidade de vida em mulheres climatéricas. Amostra composta por 374 mulheres (40 a 65 anos). Foram coletados dados socioeconômicos e demográficos, status menopausal, prática de exercício físico, presença ou ausência de disfunção vestibular, hipertensão e diabetes, medidas antropométricas e qualidade de vida (por meio do Utian Quality of Life Scale -UQoL). Na análise estatística foi utilizado teste de Pearson, Anova, teste t e regressão múltipla, considerando nível de significância de 5%. Verificou-se relação significativa entre a disfunção vestibular e os domínios saúde (p = 0,02) e emocional (p = 0,01) do UQoL. Além disso, atividade física, status menopausal, IMC (índice de massa corporal), RCQ (relação cintura-quadril), renda familiar e média da PAD (pressão arterial diastólica) também permaneceram significantemente relacionadas à qualidade de vida. Observou-se relação entre disfunção vestibular e qualidade de vida para os domínios saúde e emocional em mulheres climatéricas.
introduction
A woman's life period is marked by a gradual cessation of ovarian function, which leads to a transition from pre-to postreproductive status; this is called climacteric 1 . During this period, women are classified into three phases: premenopause, perimenopause and postmenopause 2 .
The decline in ovarian function develops a series of striking physiological events in the climacteric period. This decline leads to estrogen deficiency, which may cause the emergence of urogenital problems such as vaginal dryness and itchiness, and more general symptoms such as hot flashes, night sweats, headaches, dry skin, irritability and sleep disturbance 3 . The above signs and symptoms have a major negative impact on women's quality of life, as reported by some studies [4] [5] [6] .
Obesity, hypertension and physical inactivity are important factors to be analyzed in climacteric women, considering that they aggravate the characteristic symptoms of this period and reduce the quality of life of these women 7 . The higher the BMI and the blood pressure, the worse the quality of life is 8 . Physical exercise can effectively improve the symptoms associated with menopause, as well as body weight, BMI and blood lipids 9 . Diabetes, hypertension and body weight are associated with vestibular dysfunction, being important factors to be considered in studies on this subject [10] [11] [12] [13] [14] .
Hormonal changes that occur during climacteric may affect the vestibular system, since they act directly on enzymatic processes and neurotransmitter performance, interfering in the homeostasis of the labyrinthine fluids present in the vestibular system 15 . A dysfunction in the vestibular system may lead to vertigo and other types of dizziness, hearing loss, tinnitus, alterations in body balance, gait disturbance, and occasional falls 16 . Moreover, it also interferes in memory, intellect, emotional, vegetative and behavioral reactions, and consequently in the quality of life 17 . Studies in the United States have shown that the prevalence of vestibular dysfunction in adults aged 40 years and above can be as high as 35 .4% 11 , and the women are the most affected population, especially those in the perimenopause period 17 .
Vestibular dysfunction is still a scarcely addressed issue in the literature, and in addition most studies are performed with the elderly/older adults. The authors are unaware of any studies in Brazil that have analyzed the relationship between vestibular dysfunction and quality of life in climacteric women between 40 and 65 years, as proposed in the present study. If this relationship exists, measures can be adopted which improve health and quality of life, and also reduce spending on health services. Therefore, the aim of this study was to analyze the relationship between vestibular dysfunction and quality of life in climacteric women.
methods
This is an analytical observational study implementing a transversal approach, reviewed and approved by the Ethics Committee of the Federal University of Rio Grande do Norte, under No. 387.737. Data collection was conducted from April to November 2013, at the Integrated Center for Education, Research, Extension and Community Action (NIPEC), located in Parnamirim (RN).
The initial study sample was comprised of 381 women between 40 and 65 years of age, residing in the municipality of Parnamirim. This age group was established because it represents the usual age range of climacteric occurrence, according to the Ministry of Health 18 . The sample was designed by convenience, however, this sample can be considered representative of the middle-aged women population of Parnamirim who are affected by natural menopause, since they present a similar distribution regarding education and marital status compared to the general population, according to the 2010 census data 19 . The project was advertised in Basic Health Units of the municipality and women interested in participating were invited to the collection site on a given day and time.
The study included women who did not undergo bilateral oophorectomy, with no cognitive alterations, who did not present any neurological or degenerative diseases such as Parkinson's, cerebrovascular accident (CVA), degenerative diseases of the spine, fractured limbs, painful processes or any other condition that could jeopardize the measurement of data identified by the researchers upon first contact or self-report by the participant. Seven women were excluded from the study because they were not able to answer the question regarding a complaint of vestibular/labyrinthine dysfunction, resulting in a final sample of 374 participants. The participants signed a clear and informed consent form of the research, according to the resolution 466/12 of the National Health Council.
Prior to the data collection, a pilot study was carried out to test variables and calibrate the interviewers. Next, an evaluation of the participants was carried out based on a structured questionnaire, where information on age (years), ethnicity/color (white, pardo or black), years of education (up to seven years of education, more than seven and less than eleven years of education, eleven or more years of education), marital status (stable union or not) and household income (less than three minimum wages, equal to or greater than three minimum wages) were collected. The minimum wage was fixed on an amount of R$678.00. Information was obtained by participants' self-reporting.
Menopausal status was determined according to the classification Stages of Reproductive Aging Workshop classification -STRAW 2 . The women were classified into three groups according to the self-report on menstruation pattern: premenopausal (regular menses), perimenopausal (irregular menses, with differences on cycle length over seven days or amenorrhea until one year) or postmenopausal (absence of menses for over one year).
Regular physical exercise practice was self-reported by the participant. In the case of an affirmative answer, they were asked about the type of activity, duration and frequency of practice. Positive responses were considered when exercises were performed for at least 30 minutes, three times per week.
The presence or absence of vestibular dysfunction, hypertension and diabetes were verified by the participant's self-report from having been diagnosed by a physician by the following questions: Has a doctor ever told you that you have vestibular disease or "labyrinthitis"? Has a doctor ever told you that you have diabetes and/ or hypertension? In the case of hypertension it was also considered by measuring their blood pressure (three measurements performed during the evaluation interval of five minutes between them), using an automatic upper arm Omron® blood pressure monitor, clinically validated by the British Hypertension Society (BHS) and the Association for the Advancement of Medical Instrumentation (AAMI). The participant was classified as hypertensive if the average systolic blood pressure (SBP) was 140 mmHg or higher, and/or the average diastolic blood pressure (DBP) was equal or higher than 90 mmHg 20 . In the most recent guideline (2016) 21 , a diagnosis of hypertension occurs when an individual has blood pressure equal to or greater than 140/90 mmHg and when they have high cardiovascular risk. The diagnosis also occurs when an individual has blood pressure equal to or greater than 180/110 mmHg, regardless of their cardiovascular risk 21 .
Anthropometric measures were also analyzed such as weight (kg), using a Wiso® W903 digital scale, and height (m), using a stadiometer. From these measurements, Body Mass Index (BMI -kg/ m²) of each participant was calculated. The BMI was categorized according to the World Health Organization (WHO) classification into Normal (18.50 to 24.99), Overweight (25.00 to 29.99), Obese 1 (30.00 to 34.99) and Obese 2 and 3 (≥ 35.00) 22 . Furthermore, hip and waist circumference measurements (cm) were collected using a fiber glass measuring tape, with 1 mm divisions 23 . For the evaluation, the participants were positioned standing with their arms crossed over their breasts, their feet together and were instructed to relaxed. The waist measurement was performed after expiration, considering the height of the superior iliac crest. The posterior part of the hip of the volunteer was considered for hip measurement 23 . The value of the waist circumference was divided by hip circumference measurements to find the Waist-Hip Ratio (WHR).
Finally, quality of life was assessed using the Utian Quality of Life Scale (UQoL) 24 adapted and translated for the Brazilian population 25 . It contains 23 questions that comprise four distinct quality of life domains: occupational, health, emotional and sexual. Each question is answered between 1 (very false) and 5 (very true). The higher the score, the better is the assumed quality of life 24 .
Data analysis was carried out using SPSS 20.0 software (Statistical Package for the Social Science). Normality of the data was initially verified by the Kolmogorov-Smirnov test. Statistical descriptive measures of central tendency (mean) and dispersion (standard deviation) were used for quantitative variables, and absolute and relative frequencies for categorical variables. In the bivariate analysis, the relationship between categorical variables and the quality of life was assessed using the t-test or analysis of variance -ANOVA, according to the categories of the variables. The Pearson correlation test was used for analysis of the quantitative variables and quality of life. The ratio between vestibular dysfunction and quality of life (total score and domains) was analyzed using the t-test. Finally, multiple linear regression models were performed, including variables with p < 0.20 in the bivariate analysis. A significance level of 5% was considered for all tests.
Results
The sample was comprised of 374 women, in which it was found that 47.8% of women were in the postmenopausal stage and 74.1% did not practice physical exercises. In relation to clinical conditions, hypertension was observed in 51.9% of women and 89.8% was not diabetic. The other characteristics are presented in Table 1 . Table 2 shows the analysis between the presence or absence of vestibular dysfunction and quality of life, in which 88 (23.5%) women reported having dysfunction. A relationship between vestibular dysfunction and quality of life for health (p-value 0.03) and emotional (p-value 0.006) domains was found.
Regarding to bivariate analysis between the quantitative variables (age, mean SBP, mean DBP, BMI, WHR) and the quality of life, mean systolic and diastolic blood pressure were correlated with occupational, health and total UQoL score domains, and mean diastolic pressure was also correlated with the emotional domain. As a result, all correlations were found to be weak. Other results are displayed in Table 3 .
In the bivariate analysis between the categorical variables (ethnicity, years of education, marital status, household income, menopausal status, physical exercise, hypertension, diabetes) and the quality of life, a relation between physical exercise and quality of life was verified for the health, emotional and total UQoL score domains, and between hypertension and quality of life according to the occupational, health, emotional and total score domains ( Table 4) .
After multiple linear regression analysis, vestibular dysfunction remained related to the health (p = 0.02) and emotional (p = 0.01) domains, being the variables that remained statistically significant in the final model ( Table 5 ).
The following variables remained significantly related to the health domain: vestibular dysfunction, physical activity, menopausal status, BMI and WHR. Regarding the vestibular dysfunction, it was observed that women with no such dysfunction had better quality of life. Absence of regular physical exercise, higher BMI and higher WHR were related to poorer quality of life. Moreover, women in pre and perimenopausal stages had worse quality of life in relation to postmenopausal women.
Regarding the emotional domain, the variables that remained related were: vestibular dysfunction, household income and mean DBP. Once again, absence of vestibular dysfunction 
Discussion
This study found a significant relationship between the presence of vestibular dysfunction and worse quality of life in the health and emotional domains of the UQoL. In addition, physical ac- Age (years) r = -0.05 p = 0.25 a r = 0.06 p = 0.21 a r = 0.03 p = 0.46 a r = -0.05 p = 0.26 a r = 0.004 p = 0.93 a Mean SBP r = -0.22 p < 0.001 a r = -0.11 p = 0.03 a r = -0.08 p = 0.10 a r = 0.02 p = 0.58 a r = -0.15 p = 0.002 a Mean DBP r = -0.21 p < 0.001 a r = -0.14 p = 0.004 a r = -0.13 p = 0.01 a r = -0.02 p = 0.60 a r = -0.20 p < 0.001 a BMI (Kg/m 2 ) r = -0.01 p = 0.78 a r = -0.28 p < 0.001 a r = 0.01 p = 0.81 a r = 0.02 p = 0.67 a r = -0.12 p = 0.01 a WHR r = 0.02 p = 0.66 a r = -0.22 p < 0.001 a r = 0.009 p = 0.85 a r = -0.02 p = 0.69 a r = -0.09 p = 0.06 a SBP -Systolic blood pressure; DBP -Diastolic blood pressure; BMI -Body Mass Index; WHR -Waist/hip ratio; UQOL -Utian Quality of Life Scale. a -p-value for Pearson Correlation tivity, menopausal status, BMI, WHR, household income and mean DBP also remained significantly related to quality of life. A study 26 that evaluated 60 patients (32 were women) with vestibular dysfunction and mean age of 50 years also found a negative influence of vestibular dysfunction on quality of life related to emotional aspects, mental health and overall health of these individuals, as well as limitations in activities of daily living, decreased functional capacity, vitality and social aspects 26 . Women with vestibular dysfunction, especially those in the period of perimenopause, may present complaints of dizziness, instability, oscillia (illusion of motionless surrounding objects moving), spatial disorientation and change in the vertical position feeling, in addition to evident neurovegetative component, emotional disturbances, depression and anxiety 17 .
A significant relationship between not practicing regular exercises and worse quality of life was observed in the health domain of the UQoL questionnaire. Corroborating this result, Guimarães & Baptista 27 evaluated 1,011 women at all stages of menopause and found that those who practiced regular exercise had lower scores on the climacteric symptoms and better quality of life. Physical exercise promotes greater activation of the vestibular system, improving its function and reducing the symptoms of vestibular dysfunction 28 . Individuals with vestibular dysfunction often restrict travel, social commitments and physical activity to avoid symptoms 29, 30 . As a consequence, these individuals may have reduced physical fitness, and may become more sedentary.
Regarding menopausal status, a significant relationship was found between being in the pre and perimenopausal period and having poorer quality of life in the health domain, possibly due to the fact that women in these periods are still not used to the signs and symptoms of menopause. In contrast, a study found no significant difference between the menopausal stage and the quality of life of women 31 . However, the sample was composed by Turkish women and the author reports that one of the reasons why these women face this period more easily could be their point of view on menopause as being a natural and expected event 31 .
The results of anthropometric measurements showed that the mean BMI of women participat-ing in the study fits within "pre-obese" according to the WHO classification, being related to a higher risk of presenting comorbidities 32 . The measurement of participants' waist circumference represents a substantially increased risk value (average 95 cm) for metabolic complications 33 . Similarly, WHR shows increased risk for obesity and metabolic syndrome 29 . Hypoestrogenism in climacteric women is largely responsible for weight gain and abdominal fat due changes in the metabolic profile 34 . Thus, overweight and obesity associated with menopause require increased attention to women's health 5 . Also, perimenopause constitutes a milestone of decadence and loss of feminine values; it is a phase where feelings of fear and apprehension are expected due to hormonal changes, an emergence of symptoms, and aesthetic, psychological and social changes, with worsening in the quality of life 35 . BMI and WHR anthropometric variables were correlated to the health domain of quality of life, where the higher these variables, the worse the quality of life for that domain. These data corroborate Coakley et al. 36 , who evaluated 56,510 women aged between 45 and 71 years and found that excess weight contributed to poorer health and quality of life due to limitations in common daily activities, reduced vitality and increased perceived fatigue. One study verified that the body weight of individuals was significantly associated with vestibular dysfunction 14 .
There is association between climacteric and the central adiposity increasing, which favors a higher risk to cardiovascular events and metabolic disturbances 34 . Literature shows that metabolic diseases, overweight and sedentary lifestyle are strongly related do vestibular diseases 37, 38 . Some medications may affect the normal functioning of the vestibular system and cause dizziness 39 , and those people with metabolic syndrome need to use daily medications. Moreover, the sedentary lifestyle is an important risk factor to the dizziness arising, which leads to inactivity and vestibular reflexes inhibition, fear and\or loss of self-confidence 40 .
Regarding household income, a significant relationship was found between having a higher income and having better quality of life for the emotional domain. Have a higher income has been associated with greater access to information, leisure, better educational levels, greater job stability, providing a greater sense of security and well-being in dealing with the physical changes and climacteric symptoms 41 . Corroborating the present findings, Genazzani et al. 42 analyzed 2,160 women in perimenopause and postmenopause periods and concluded that women with higher incomes tend to have higher levels of physical and psychological well-being, less disorders related to menopause and better quality of life.
In relation to clinical conditions, approximately half of the women studied were considered hypertensive, with a significant relationship between higher mean DBP and worse quality of life for the emotional domain and total score of the UQoL questionnaire. Some studies have found that hypertension is significantly associated with vestibular dysfunction [11] [12] [13] . According to Tan et al. 10 , hypertension was associated with an increased odds ratio for vestibular dysfunction, although neither association reached statistical significance.
The present study has a limitation of there being a lack of specific complementary tests of the vestibular system to confirm the clinical diagnosis of vestibular dysfunction; its presence or absence was assessed by participant self-reporting regarding their medical diagnosis of the dysfunction's presence. However, self-reporting questionnaires are widely used in epidemiological studies [43] [44] [45] and the present study is a sample of predominantly middle-aged women. Thus, the possibility of bias due to lack of understanding of the questions is low, which could occur in studies with an older population sample 46 . The importance of this study should be emphasized, considering there are few studies on the relationship between vestibular dysfunction and quality of life in middle-aged women experiencing the climacteric.
Conclusion
A relation between vestibular dysfunction and quality of life for the health and emotional domains in climacteric women was observed, with worse quality of life for those who reported vestibular dysfunction being verified, even after adjusting for covariables (physical activity, menopausal status, BMI, WHR, household income and mean DBP). We hope to highlighted the negative consequences in quality of life of climacteric women with vestibular dysfunction on the collective health field, since this population may be a target for public health programs seeking to prevent and treat the climacteric and vestibular dysfunction symptoms. Finally, we suggest that further longitudinal studies are performed with a comprehensive assessment containing a collection of the clinical history of vertigo of participants in conjunction with specific tests of the vestibular system to confirm the results found in order to establish a cause-and-effect relationship.
